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ABSTRACT
besity has reached epidemic proportions in the United States. Almost two-thirds of
( ( ) our adult population is overweight, and more than one-third are obese. The
obesity rate is twice what it was in 1970. Most local health departments try to
address this problem with nutrition and weight control clinics, but these clinics are often
underutilized. This study examined the effects of nine independent variables on a person's
inclination to use a nutrition/weight control clinic at ·a local health department in one of Utah's
twelve health districts. It was undertaken to identify the types of individuals who were most
likely to use a public clinic for this type of service. Worry about heart disease and the existence
of heart problems were found to be significant predictors, but their effects were found to be
captured by three other easily identified variables; namely, acceptance of heart screens, being
overweight, and being female. These three variables were found to have the most significant
effects on potential use of this type of service. Income and education failed to show the general
effects reported in the research literature. This underscores the need for locally relevant data
for assessing the potential use of a service offered by a particular health department in a
specific service area. The implications for targeting individuals with tailored messages are
discussed.
Keywords: Targeting, Nutrition, Obesity, Health,-Utah .

INTRODUCTION
Chronic disease continues to be our nation's leading cause of death and disability accounting
for 70% of all deaths annually with heart disease heading the list of fatalities (Heron, Hoyert &
Murphy, 2009; Mokdad, et al., 2004). Fortunately, the deadly effects of this disease can be
. delayed through appropriate lifestyle intervention. In 2010, a national report titled Healthy
People 2020 was prepared to help guide local, state, and national health agencies in their
efforts to improve the overall health of the American population. At the same time, added
emphasis has been placed on finding better ways to "increase the span of healthy life for
Americans" (Davies, 1996; Malia, Madans &Wagener, 2003; Xu, Kochanek & Murphy, 2010).
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The current study was undertaken to assess possible factors that may influence public use of a
risk-reduction service in one of Utah's twelve health districts. The goal was to find out what
types of individuals are most likely to use a nutrition and weight control service offered by the
local health department in this district. The research collected and analyzed survey data to
identify possible subgroups of the population that might be targeted to enhance public use of
this service.

LITERATURE REVIEW
Poor diet and excessive consumption of high calorie foods are important risk factors for heart
disease (Wilson, et al., 2002; Whitlock, et al., 2009). Most Americans need to improve their
diet. Less than one-third eat sufficient vegetables, and most consume too many calories
(Centers for Disease control and Prevention, 2009). As a result more than two-thirds of the
U.S. population age 20 and older are overweight, and another 35.7 percent are obese
(American Heart Association, 2013; Ogden, et al., 2012). This is twice the obesity rate reported
in 1970 (Ford & Dietz, 2013).
The unhealthy practices of Americans and their willingness to do something about them vary
substantially by socioeconomic status. Persons with less education and fewer economic
resources are less likely to show a willingness to address unhealthy behaviors and are less
frequent users of services designed to improve those behaviors. In contrast, persons with more
education and income are higher users of preventive services (Cockerham, 2012, p.137;
Wardle & Steptoe, 2003).
To address these problems, there is a need for more collaboration between public health and a
wider variety of multi-disciplinary teams (Axelsson & Axelsson, 2006). This is due, in part, to
disappointing results from broad-based approaches to health promotion. In-depth assessments
of the most famous efforts to improve health (Minnesota Heart Health Program, Pawtucket
Heart Health Program, Stanford Five-City Project) cast doubt on the value of community-level
health education and mass media campaigns for reducing risky health behaviors (Merzel &
D'Afflitti, 2003). In all three studies, the most impressive risk reductions were not achieved
through the community-wide efforts. Instead, they were obtained in special micro-sub studies
of smaller cohorts who had a willingness to participate in specific programs as evidenced by
their volunteering as research subjects.
Insufficient tailoring that matches local needs/interests is often cited as a major reason for the
limited success of these programs (Merzel & D'Afflitti, 2003). Tailoring requires information on
the factors that might contribute to a person's willingness to use risk-reduction services. Such
information has been found to have considerable value for public health outreach programs
attempting to promote healthier lifestyles (Buhi, DeBate &McDermott, 2009). The Health
Beliefs Models of Rosenstock (2002) underscores the importance of a person's concern for
disease as a readiness factor for taking preventive action (Ma, et al., 2013). Building on
Rosenstock's work, Prochaska's Transtheoretical Mo9el provides useful insights into how
tailored messages can be used to promote successful weight management. According to his
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model, individuals vary in their degree of readiness for change, so health messages need to
match their stage of readiness if successful outcomes are to be achieved (Johnson, et al.,
2008; Prochaska, Redding & Evers, 2008; Proch'aska, et al., 2005). The resulting strategy is
called targeting. Targeting or the use of interventions tailored to the characteristics and needs
of specific groups is a key component of the growing diversification of research in the health
field (Brewer & Rimer, 2008; Rimer & Kreuter, 2006; Kreuter & Wray, 2003; Robertson, et al.,
2008).
To enable targeting, health departments need better information on local populations to identify
possible ways that unhealthy habits might be improved (Coreil, 2009). Consequently, local
social surveys and opinion polls are often used by local health departments. For example, the
local health department examined in this study was using statistical summaries of survey data
collected by other government agencies to assess the value of its services. However, social
surveys designed to measure public perceptions can be misleading if not subjected to careful
in-depth analysis; and yet, such analysis is rarely included in survey contracts due to the
added cost (Merzel &D'Affitti, 2003).
The expansion of health department services beyond traditional areas of public health has
generated a need for more precise information about public perceptions of social health. This
coincides with growing interest in public health indicators and their relationship to health
attitudes and behavior (Coreil, 2009; VanDevanter, et al., 2003). Efforts to better understand
local cultures and perceptions are particularly important in service populations that have
unusual characteristics not found in other regions of the country (Kreuter & Wray, 2003). In this
regard, the health district examined in this study has a disproportionately large Mormon
population (over 80 percent) and a much higher proportion of married adults (over threefourths) than most other sections of the country.

METHODS
The data for this study was collected through a mailed questionnaire representing all adults
between the ages of 21 and 75 who resided in a three-county health district in Utah. The
district has a total population of about 175,000. Names and addresses were obtained from
driver license records. Four mailings were conducted using procedures established by Dillman
(2000) to insure a good rate of response. The final mailing was sent through certified mail. The
survey obtained information on heart-related services and a variety of other personal
information that might be used to predict inclination to use a nutrition and weight control
service offered through the local health department. Completed questionnaires were received
from 466 respondents or some 70.1 percent of the eligible adults residing in the health district.
The dependent variable in this study was inclination to use the nutrition and weight control
service at the local health department. Respondents answered ~~Yes," or UNo" to the question:
"Would you be likely to use the nutrition and weight control instruction available through the
Public Health Department?"
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Estimates of nine independent variables were ,also collected in the questionnaire. Three of
these were singled out as possible variables, if significant, that easily could be used by the
local health department when people come in for heart screening. The first was the
respondenfs appearance of being overweight as reflected in their body mass index indicating
normal versus excessive weight. This was calculated from height and weight information
reported in the questionnaire. It was broken down into three categories based on national BMI
guidelines (Centers for Disease Control and Prevention, 2013): Not overweight (under 25 BMI);
overweight (25-29.9 BMI); and obese (30 or higher BMI). The next variable was the
respondenfs propensity to use heart disease testing at the health department. Here the
question was: "Have you, or do you intend to use heart disease testing (cholesterol,
hypertension, etc.) at the health department?" "Yes,, or "No, responses were obtained in
response to this question. The third variable was gender.
These three variables were singled out because, if s_ignificantly related to the dependent
variable, the health department could use these. to appropriately target probable users of its
nutrition and weight control service. If people who get heart screening have a propensity to use
a nutrition and weight control service, the fact of their coming in for screening would provide an
opportunity for special follow-up attention, particularly if weight and gender also contribute to
their inclination to use this service.
The other six independent variables were: worry about getting heart disease, current heart
problems, marital status, income, education, and age. Worry about heart disease was
ascertained by the question: "How much do you worry about getting heart disease?, The
possible responses were: "Very much,, "Somewhat,, and "Not at all., Heart problems were
identified through the question: "Do you currently have any of these conditions?, This was
followed by a list of ten conditions including: "High Blood Pressure,, and "Heart Trouble., The
remaining four variables were measured using .the fqllqwing standard questions: (1) "What is
your marital or partner status?, (2) "What was~ yqur;Aptal family income, before taxes, last
year?, (3) "Which of the following best describes your level of education?, (4) "In what year
were you born?" The data were analyzed using percentage comparisons, odds ratios, and
logistic regression .

FINDINGS
The demographic characteristics of the health district are reflected in the numeric distributions
in Table 1. Some 56 percent of the respondents are female. Nearly 58 percent are overweight,
and 25.8 percent are obese. Roughly two-thirds worry, at least somewhat, about getting heart
disease, and 17.6 percent have hypertension or other types of heart problems. Over one-third
(35.2%) have completed college, and the median family income falls in the $40,000-45,000 per
year range. More than three-fourths of the adults· between 21 and 75 are married, and roughly
one-fourth of the survey sample is age 55 or older. The study population has a higher
proportion of college graduates and a higher pr6"portion of married adults than most other
health districts in the nation. It also has a predominantly Caucasian racial composition.
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Table 1 reports the first set of findings on the independent variables. It shows that six of the
nine variables have significant effects on the respondents' inclination to use the nutrition and
weight control service. The strongest association is between heart screening and inclination to
use the service. Some 51.5 percent of those who answered
"yes" to heart screening reported that they would use the nutrition/weight service compared to
only 25.5 percent of those who answered "no" to heart screening. The corresponding odds
ratio (3.09) shows that they are much more likely to use this service than the .. no" respondents.
Gender and body mass also have significant effects on the dependent variable. More than 48
percent of women and 50.8 percent of those who are obese say they would use the service
compared to 32 percent or less of the men or those of normal weight. With odds ratios of 2.07
and 2.20 respectively, they too are much more likely to use the service. Significant differences
also exist for those who do and don't worry abopt getting heart disease, and those who do and
don't have heart problems (25-32 percentage point differences respectively). Persons who
worry very much about getting heart disease are 2.16 times more likely to use the service than
those who don't worry. Persons with a history of hypertension or heart problems are 1.89 times
more likely to use the service than those without problems. Level of education is the only other
dependent variable that has any effect on the dependent variable. College graduates have an
odds ratio of .58 which shows that they are 42 percent less likely to use the nutrition/weight
control service than persons with a high school education.
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Table 1. Unadjusted odds ratios and percent of respondents inclined to use nutritionAA.Ieight control sero,Ace

----------------------------------------------------------Intend to Use NutritionltfiJeight Sero,Ace
Yes%
OR

Independent Variables

95% C.l.

P-Value

----------------------------------------------------------Screening Sero,Ace
No
Yes
Gender
Men
Women
Weight (Body M:!ss Index)
Normal
~att

Over~ight

Obese
~att Disease Worry
Not at .AJI
SomeU"Iilat
Very Much
~ ette nsi on I~ art Pro bIems
None
Have One or Both
Leve Iof Education
High School
Some College
College Graduate
Yeatiy Family Income
Under 20,000
20,000-39,000
40,000-6 0,000
Over 60POO
Marital Status
Not Married
Mamed
Aje of Respondent
Under35
35-54
55+

(N=274)
(N=192)

25.5
51.5

1.00
3.09 :t:U

2.07 -4.62

.0001

(N=203)
(N=263)

31.0
48.3

1.00
2.07 :t:U

1.41 -3.04

.0002

(N=197)
(N=149)
(N=120)

32.0
44.3
50.8

1.00
1.69
2.20 :I:U

1.09 -2.63
1.38 -3.51

.0194
.0009

(N=162)
(N=255)
(N=49)

30.3
44.7
55.1

1.00
1.40
2.16"'

0.94-2.09
1.09 -4.26

.0933
.0269

(N=384)
(N=82)

38.0
53.7

1.00
1.89 :I:U

1.16 -3.06

.0090

(N=111)
(N=191)
(N=164)

45.1
45.6
32.3

1.00
1.02
0.58"'

0.64 -1.63
0.35 -0.96

.9323
.0330

(N=75)
(N=125)
(N=124)
(N=142)

40.0
38.4
46.8
38.0

1.00
0.93
1.32
0.92

0.52 -1.68
0.74-2.36
0.52 -1.63

.8223
.3516
.7767

(N=95)
(N=371)

33.7
42.6

1.00
1.46

0.91 -2.34

.1163

(N=166)
(N=167)
(N=133)

37.4
46.7
37.6

1.00
1.47
1.01

0.94-2.28
0.63 -1.62

.0842
.9654

:1:

Table 2 shows the adjusted effects of the independent variables in four different logistic
regression models. The regression models were ordered to determine the feasibility of using
the three most easily recognized factors for possible targeting; namely, acceptance of heart
screening, female gender, and excessive weight. Model 1 shows that all three of these
variables have strong independent effects on the dependent variable. In fact, the adjusted
odds ratios for being female and overweight are higher than the unadjusted ratios in Table 1.
The sequential addition of other variables in Models 2-4 only slightly reduces the predictive
effects of these three variables. In all of these models, the effects of heart testing, being
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female, and being overweight continue to be rather robust predictors even when adjusted for
the effects of other variables in the logistic regression models. Respondents in each of these
three categories are more than twice as likely to use the service as other respondemts. The
reduced odds ratios for worry and heart problems in Model 3 show that some of their effects
are captured by the other three significant variables in the model. The odds ratio of 2.01 for
heart disease worry lacks statistical and practical significance due to the relatively small
number of persons (48) in this category.

DISCUSSION
The survey data reveals clearly identifiable subsets of the health district who might be targeted
for nutrition and weight control. The greatest targeting potential exists among those who accept
heart testing. Second in importance is gender. Women are more likely than men to have an
interest in using nutrition and weight control instruction. The appearance of being overweight is
also a signal for potential interest in using the nutrition/weight service.
The findings provide useful information for enhancing the effectiveness of the local health
department's efforts through selective targeting, particularly for those who are likely to use the
heart screening service of that public agency. They also show that respondents who worry
about heart disease or who already have heart problems have a high state of readiness for
nutrition and weight counseling. However, these states of readiness appear to be captured in
the heart screen, gender, and weight variables as shown in the third and fourth regression
models.
The Prochaska literature (Prochaska, Redding & Evers, 2008; Prochaska, et al., 2005) along
with our results suggest that the local health department could improve the use of this service
by targeting: (1) those who appear to be in what Prochaska calls the preparation and action
stages; namely, those who have a high concern or worry about heart disease as indicated by
their acceptance of the department's heart screening; and (2) those who appear to have a
weight problem. The potential value of screening for a disease as a proxy measure of
readiness for change has immediate practical utility because the screening information is
readily available, whereas responses to the questions typically used by Prochaska are not.
What exactly does targeting mean? Organizations often say, "We already pay attention to that
type of information." This was the response given when these results were reported to the local
health department. They were then asked the following questions: "Have you been singling out
heart screens and encouraging them to use the nutrition and weight control service?" "Do you
provide overweight persons who come in for a heart screen special literature on the benefits of
nutrition and weight control for preventing heart disease?" "Have you developed targeted
brochures on the healthy-heart benefits of nutBrition and weight control for overweight, female,
heart screens?" The answer to all three questions was "No!" By "paying attention" they meant
they recorded this information; however, targeting requires a much higher level of ,.paying
attention."
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Having information versus using it to maximize potential benefits are two different things. The
idea of targeting means selective involvement and specifically-directed advertisements to
produce desired outcomes. It means choosing what types of people will be recruited for, or
most strongly encouraged to use a particular type of service. It is the difference between sitting
back and taking whoever walks in the door for help on nutrition and weight control versus
actively recruiting those who are most likely to use and benefit from the service.
Table 2. Logistic regression mooels sho'Ning effects of mdependent varia.t»es on p<lSSible use of rrutrioon.iweight oontrol service at bcal health d~partment

Mooel 1
Independent Variables

AOR

He-art Scteemr~>~ Service
No
Yes

3:.03 m

Men
Women
Weight (Body Mass
Norma.l

1.&J

95% G.l.

1.&J
2.as~..

1.59 - 3.92

1.0J
2.&3''..

1.72-4.04

2.65~""

1.37 - 3.63
1.51- 4.1 3

1.&J
2.23 m
2.2S"""'

1.37 - 3.63
1.36 - 3.77

1.00
2.20 ....
2. 12 -

1.0{}
1.36
2.33 ••

0.87 -2.14
1.15-4.73

1.{){}

2.57 ***

1.86 - 4.36

·1.00

1.&5- 4.3:3

2.7S ....

U l1-4.29

1.73 - 4.08

1.00
2..4-5 ·to<·

"1.57- 3.82

1.25 -3.58

1.00
2."14H
2.08"'*

1.30 - 3.55
1.21 -3.58

0.85 - 2.10
1.02-4.40

1.00
1.33
2.01

0.77 - 2.J2

1.00
1.58

0.87 -2.85

1.00
1.08
0.67

0.64 -1 .82
0.3&- 1.17

1.00
0.76
"1.09
0.39

0.56-2.12
0.44- 1.81

1.00
1.46

0.83 · 2.55

1.00

tnd.~x)

C•,<erw~ht

OMs&
Heart Disease Worry
NotatA11
Somewhat
Very Much
Hyperte-nSbniHeart Problems

1.00
223 ~··
2.&o-

None

Have One
:3c<meCoJJege
College Graduate
YearPJ Family lnrome
Under 20,000
2U,000-3S,OOO

40,&:JO..OO,OOO

o.-eroo,ooo
Ma.rtta1 Status
Not Married
Married
N;)e of Respoocte11t
Under 35
35-64

2. 1 2~

"1.35-158

0.84 - 2.1 3
0.95 - 4.25

0.40- 1.49

1.00

1.1 3
0.55

55..

**P < .0 1

1.00
1.3-3
1.00
1.J4

Le""l of Education
High Sd'tool

* P< .05

1.00
2.%3-

2.00 - 4.00

0.6-5 -1.94
0.35- 1.17

** * ? <.002

Why is this important? A growing body of research called social network analysis indicates why
(Heaney & Israel, 2008; Meyer, 1990). This perspective in health education draws attention to
the importance of information and how it is transmitted through social networks (i.e. relatives,
friends, and acquaintances). The reason this is important for risk-reduction services is that
people share their successes and failures with others. People who use a service to lose weight
and fail become bad advertisements for other potential users. In contrast, successes tend to be
contagious and attract others to the service. As found in the Stanford Five-City Study, casual
users did not receive much if any benefit. Health departments can maximize successes by
targeting those who are most likely to use their services. The snowballing effect of these
successes can help our country move closer to its health goals as outlined in Healthy People
2020.
My findings underscore the importance of obtaining specific targeting information on a
particular type of service for a given population group as opposed to using general research
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findings in the published literature. In other words, general research findings may or may not
accurately predict local reactions to a particular service. The general research literature
predicts income and education effects on willingness to use nutrition and weight control
programs; however, no meaningful effects for income and education were found in this
particular health district. In fact, the effect for education was opposite to what the literature
predicts. One plausible reason for these discrepancies is the private versus public sector use
by different subgroups. For example, individuals with higher education and/or higher income
may be more inclined to use privately sponsored nutrition and weight control programs.
Complicating matters further is the measurement gap that often separates pure and applied
research. More consistent support for demographic predictors on the use of weight control
clinics, as reported in the national literature, might have been obtained if one combined all
public and private sources of nutrition/weight control services available in the health district.
However, more inclusive measures of the dependent variable would have reduced the specific
value of the findings for a particular agency trying to figure out who is most likely to use and
perhaps benefit from one of its risk-reduction services. This is one of the difficulties that public
agencies face in trying to translate pure research into applied action. The units of analysis in
research are often difficult for applied practitioners to interpret and use.

LIMITATIONS
There are important limitations to the conclusions that can be drawn from this research. It is
possible that expressing interest in a nutrition or weight control service has a desirability bias.
As a result, the odds ratios point to potential rather than actual use of this particular type of
risk-reduction service. The findings should also be classified as correlation rather than
causation. For example, finding a strong connection between acceptance of screening and an
inclination to use a public health department's risk-reduction service hints at causation but
does not confirm it. Without longitudinal data on which respondents have or eventually do get
screened, or have or eventually do participate in a risk-reduction service, causation cannot be
certain. It may be that use of the service precedes the screening behavior; however,
Prochaska's research suggests otherwise. For example, the weight-loss programs studied by
Prochaska show that his stages of change model is an excellent predictor of successful riskreduction outcomes. His theory was especially efficient in predicting successful action taken in
losing weight by those in the preparation and action stages (Prochaska, DiClemente &
Norcross, 1992; Prochaska, et al., 2008).
Finally, the findings for this health district may not be applicable to other health districts, even
those in the same state and vice versa. Part of the reason is that local health departments may
be perceived differently in other service areas or geographical regions. Acceptance of a
service from a particular source may also vary according to the availability of alternative
sources for the same or similar services. Availability may likewise vary for different segments
of the population in other health districts. These findings point to the hazard of using statewide
or national research findings for establishing local program guidelines to maximize service
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effectiveness. Instead, they underscore the necessity of obtaining local information concerning
public acceptance of a specific service offered through a particular source.

CONCLUSIONS
Additional research is needed to document causation. Several study designs could be used for
assessing possible causation. Perhaps the easiest study design would be an examination of
health department records on actual participation in· heart test screening for those who have
used that service. This would provide some indication of whether or not the correlations hold
up for actual behavior; however, it still would not provide information on screening from other
sources, such as hospitals or private clinics.
Another question for future research concerns factors influencing successful reductions in risky
conditions such as obesity. Are persons who go in for regular heart screening more likely to
succeed in reducing their overweight condition as Prochaska's model suggests? Also what
other factors predict success or failure for short-term and/or long term reductions in excessive
weight? Answers to these questions require a longitudinal research design in which periodic
measurements are made over time. Measurements of daily calorie consumption need to be
made prior to participation in the weight reduction program. Information on dates and places of
previous heart tests would also need to be obtained. Follow-up measurements should then be
taken shortly after, and perhaps a year after participatio~ in the program.
If the strong connection between acceptance of heart screening and inclination to use a
nutrition and weight control service holds up through critically needed additional research,
there are several important implications for targeting. First, everyone using the heart-screening
service provided by the local health department should be given literature on the benefits of
nutrition and weight control. Second, those who are overweight should be given specially
designed literature to reinforce the need for controlling their weight. Third, this information may
have an increased impact by making it gender specific. Finally, all of these people should be
actively recruited by seeking to schedule appointments for the nutrition and weight control
service at the time of their heart testing and screening.
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